The selective 5-hydroxytryptamine2-(5-HT2)-receptorblocking agent ketanserin was given in a dose of 10 mg intravenously to nine patients with Raynaud's phenomenon. The effect on blood flow was assessed by photoplethysmography and measurements of skin temperature. Digital blood flow and skin temperature increased significantly after ketanserin injection, whereas the placebo (saline 9 g/l) had no such effect.
Introduction
Raynaud's phenomenon is characterised by episodic attacks of digital ischaemia precipitated by cold or stress. These vasospastic phenomena may be associated with other disorders such as connective-tissue disease, arteriosclerosis, thoracic outlet syndrome, drug-induced vasospasm, and traumatic vasospastic Aker Hospital, Oslo 5, Norway E STRANDEN, PHD, research fellow, department of vascular surgery 0 K ROALD, MD, registrar in anaesthesiology K KROHG, MD, senior registrar in anaesthesiology disease. Over 90% of patients, however, have no underlying abnormality, and their primary.disorder is termed Raynaud's disease. ' The relative roles ofautonomic, humoral, and local mechanisms in the pathophysiology of Raynaud's phenomenon remain unknown. 2 Halpern et al, however, suggested that the vasoactive substance serotonin might play some part in the aetiology.3 We have therefore evaluated the effect on blood flow of the specific serotonin antagonist ketanserin in patients with severe vasospastic symptoms.
Patients and methods
We investigated seven women and two men with a mean age of 40-1 years (range 21-67 years). All gave informed consent. According to the criteria of Allan and Brown,4 three were diagnosed as having Raynaud's phenomenon and six as having primary Raynaud's disease. The duration of symptoms varied from three to 30 years (table) .
Measurements were carried out with the patients supine after resting for at least 30 minutes at a room temperature of 23-25°C and in an approximate air humidity of 50%. Photoplethysmography and changes in digital skin temperature were used to detect variations in finger blood flow. For these measurements a multichannel photoplethysmograph5 including a sensitive temperature amplifier was used. The photoplethysmograph transducer (12 x phototransistor being sensitive to-variations in infrared light passing through the tissue microcirculation. Infrared light has the advantage of being not greatly influenced by the degree of haemoglobin saturation of the blood. Furthermore, because of the low-power dissipation of the light-emitting diode there was only a negligible heating effect of the transducer. This contrasts with incandescent light sources, where the heating effect may present a problem. Pulse volume and skin temperature were measured in the left index finger. A vein in the dorsum of the right hand was cannulated and 5 ml saline solution (9 g/l) injected as placebo followed about five minutes later by 10 mg ketanserin (R41468, Janssen Pharmaceutical, Beerse, Belgium) dissolved in a volume of 5 ml. Brachial blood pressure was measured before and at five-minute intervals for half an hour after the injections.
Statistical analysis was by Student's t test for paired data, 5% being taken as the level of significance.
Results
The effect of ketanserin on the circulation as judged by recordings of pulse volume appeared immediately or within three minutes after injection (fig 1) . The increase in amplitude of the pulse volume varied from five to 20 times the basal value ( fig 2) . In most cases the peak value was recorded about three minutes after ketanserin injection, the mean increase at three minutes being 10-6±SEM 24 times the original resting pulse volume (p<0-001). The mean value decreased to 9 0+1 7 times the original volume at 10 minutes and to 7-7±1-3 times the original amplitude 20 minutes after the injection of ketanserin. One patient (case 6) did not respond to 10 mg ketanserin. Mean skin temperature of the left index finger (measured in eight patients) increased significantly from 21 8±1t2°C before treatment to 31 8±1 9'C 20 minutes after the injection (fig 3; p<0 001 ). The injection of saline had no effect on either the recorded pulse volume or temperature. The Brachial blood pressure was not significantly influenced by ketanserin. The only adverse effects of ketanserin were a transient sedation and dizziness in four patients.
Discussion
The digital pulse volume recordings, which directly reflect finger blood flow, increased significantly after intravenous injection of ketanserin. This improvement in circulation was also shown by the increase in digital skin temperature. The increase in amplitude of the pulse volume tracings showed that the dominant effect was on the precapillary resistance vessels. The relatively large negative pulse volume derivative (dPVR/dt; fig 1) they are mistakenly thought to be infected or to be the site of superficial thrombophlebitis. At this stage minor trauma will cause an ulcer. If ulceration does not occur the skin and fat contract and the patient develops a tight narrow gaiter of hard skin. We prefer to call this whole process "lipodermatosclerosis" rather than give each clinical phase a separate name.
In a series of experiments designed to elucidate the underlying cause of these changes we have shown that legs with poor calf pump function, as shown by the failure of exercise to reduce foot vein pressure, have an increased number of capillary loops within the ulcer-bearing skin.' Confirmation that this was a causal relation was obtained from an animal study in which an increase in the venous pressure produced a similar increase in the size of the capillary bed of the calf skin.2
Increasing the capillary pressure opens the intercellular endothelial pores and increases capillary permeability.3 4Studies in animals showed that the high intraluminal venous pressure and increased endothelial surface area available for exchange did not change the rate at which albumin and sodium escaped from the vascular compartment into the subcutaneous tissue fluid, but fibrinogen, a much larger molecule, accumulated significantly faster in the tissue fluid around the enlarged capillary bed. 2 The object of this study was to determine whether chronic venous hypertension and lipodermatosclerosis were associated with the accumulation of fibrinogen-fibrin in the perivascular interstitial spaces of human limbs.
Patients and methods
We studied 42 Thomas.6 The results of the clinical examination and phlebography were combined to classify all limbs into one of four categories, each
